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I INTRODUCTION

This report was prepared to inventory sediment and erosion control practices currently in use
nationwide. The inventory represents completion of the first of a six task project designed to
develop guidance, including model permit language, for development of NPDES permits for the
storm water discharges of construction sites, and for the evaluation of municipal storm water
management and sediment and erosion control programs with regard to effective control of
construction site discharges to municipal separate storm sewer systems. The sediment and
erosion control practice inventory will be combined with information generated under the
remaining tasks to assist EPA Regions and NPDES approved State in writing NPDES pcrrﬁits
for the storm water discharges of the construction industry, and in evaluating the NPDES permit
applications of municipal separate storm sewer systems for effective control of construction site

storm water discharges.

The sediment and erosion control practice inventory was developed based upon interviews with
the State and local Soil Conservation District agencies of representative metropolitan arcas from
each of the nine geographic/climatic regions established in 40 CFR, Part 122.42. In addition to
interviews, local manuals of practice, regulations, handbooks and other data were evaluated to
develop the inventory. The inventory is organized into two categories, 1) vegetative and 2)
structural sediment and erosion control practices. Each practice is defined and illustrated, and

a discussion is provided regarding the purpose, applicability, effectiveness, advantages,
disadvantages, and cost of each practice.

During the course of the inventory development, it became evident that a high degree of
variability exists among state scdiment and erosion control laws, and many states have not yet
passed legislation controlling construction site soil erosion. Among the states with legislation,
sediment and erosion control programs which implement the laws varied greatly in requirements,
standards and ‘enforcement.- The most developed programs were found in the eastern United
States. The Maryland legislation and regulatory program was frequently found to be used as
a guide for developing programs in other states, such as New York and Florida. In general

implementation of sediment and erosion control programs was limited in midwestern and western



II FACTORS INFLUENCING EROSION AND SEDIMENTATION

A number of east coast jurisdictions have sediment and erosion control manuals which address
factors influencing erosion and sedimentation. The following is reproduced from the "1983
Maryland Standards and Specifications for Soil Erosion and Sediment Control”,(Reference 1).

The same discussion can be found in numerous manuals from Florida to New York.

The erosion potential of a site is principally determined by five factors; the erodibility of the soil,
vegetative cover, topography, climate and season. Although the factors are interrelated as
determinants of erosion potential, they are discussed separately for ease of understanding.

A. Soil Erodibility

The vulnerability of a soil to erosion is known as erodibility. The soil structure, texture, and

percentage of organic matter influence its erodibility.

The most erodible soils generally contain high proportions of silt and very fine sand. The presence
of clay or organic matter tends to decrease soil erodibility. Clays are sticky and tend to bind soil

particles together. Organic mauter helps to maintain stable soil structure (aggregates).

B. Vegetative Cover

There are 'everal ways in which vegetation protects soil from the erosive forces of raindrop impact
and runoff scour. Vegetation (top growth) shields the soil surface from raindrop impact while the
root mass holds soil particles in place. Grass buffer strips can be used to filter sediment from the
surface runoff. Grasses also slow the velocity of runoff, and help maintain the infiltration capacitv
of a soil. The establishment and maintenance of vegetation are the most important factors in

minimizing erosion during development.



areas of the country (with the notable exception of the state of Washington), although in several
instances, new programs were under consideration.

The inventory of sediment and erosion control practices provided in Section IV is of standard
practices currently being implemented in the jurisdictions contacted during this investigation which
had active sediment control programs. The inventory does not refer to the state or local
regulations from which the practice was derived, although local regulations and standards directly
influence the effectiveness of sediment control practices in the field. Cost estimates provided
in the inventory were obtained from the "Means Site Work Cost Data”, 9th Edition, R.S. Means
Company, 1990, or local (Washington D.C. area) agency bond price lists. Cost estimates are
approximate and should be used for relative comparison purposes only. Washington, D.C. unit
costs were used to add conservativeness to the estimates based upon the assumption that
materials costs in this area are generally higher than other areas of the country. Standard
details are provided for illustrative purposes only and should not be considered for use in design

of sediment control plans.

In addition to the inventory, this report addresses factors which influence erosion and
sedimentation, effective planning of erosion control measures at construction sites, and general
criteria common to many sediment and erosion control programs encountered during this

investigation.



III PLANNING CONSIDERATIONS

The planning of sediment and erosion control pkactica for a construction site must begin with
consideration of regional water quality concerns. Construction site soil erosion impacts local and
regional water quality, and has regional planning implications. For example, uncontrolled soil
erosion at a new shopping mall site in Northern Virginia could degrade water quality in the
Chesapeake Bay and impact use of the Bay's myriad natural resources. Sediments leaving a new
subdivision project in the Ohio Valley could result in the the need for intensive and costly
dredging of the lower Mississippi River to control flooding impacts. Soil erosion and
sedimentation, as with any water resources related issue, is a regional problem that transends

local, county, and state boundaries.

Regional planning agencies evaluate the quality and nature of water resources within their
jurisdiction. Often, the sensitivity of each resource to increased sediment loads is quantified, and
goals are established to control, minimize or correct existing problems. In certain areas and
subwatersheds of a given water resource, unusual limits might be adopted in response to a
unique or highly sensitive resource. Once these goals or limits are set, the implications of each
land disturbance can be determined, and an effective erosion control approach can be developed.
In many instances, existing water quality data resources such as 208 basin studies, can provide
information on the sensitivity of a particular water resource. Once the sensitivity of the
receiving stream is known, a comprehensive development plan must be developed that minimizes
the risk of ¢nvironmental damage due to crosion and sedimentation. Site plans should be
designed to minimize grading requirements, save existing vegetation, protect critical areas such
and steep slopes, and erodible soils, and generally "fit the site”. Construction should be planned
10 occur in phases in order to minimize the amornt of disturbed land expored at any one time,
thus limiting the overall erosion potential of the site. Once an effective, phased development
plan has been prepared, individual erosion control practices can be selected and implemented

on site. These individual practices are inventoried and described in the following section.



Slope length and steepness are key influences on both the volume and velocity of surface runoff.
Long slopes deliver more runoff to the base of slopes and steep slopes increase runoff velocity;
both conditions enhance the potential for erosion to occur.

D. C(limate

Erosion potential is also affected by the climate of the area. Rainfall characteristics, such as

frequency, intensity, and duration directly influence the amount of runoff that is generated. As
eles focmeincem: af omieef~tl .'...-.-.-. smoam beme lone Almesne o~ /l 220 tlemmiinds slo ot Sizore efmre—so
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The soil will remain saturated for longer periods of time and stormwater runoff volume may be
potentially greater. Therefore, where rainfall events are frequent, intense, or lengthy, erosion risks
are high.

Seasonal variation in temperature and rainfall defines periods of high erosion potential during the

year. A high erosion potential may exist in the spring when the surface soil first thaws and the

ground undemeath remains frozen. A low intensity runfall may cause substantial erosion as
............. hle hoanmeiroa of slen Lo cocbhasll TLhce acmnimee : >
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the summer months because of more frequent, high intensity rainfall



protection and dune stabilization. These vegetative practices are described in the following

sections.



IV INVENTORY OF SEDIMENT CONTROL TECHNOLOGIES

A. Vegetative Practices

The establishment and maintenance of vegetation are the most important factors in minimizing
erosion during development. A vegetation cover greatly reduces an area’s erosion potential in
three primary ways; 1) by absorbing the kinetic energy of raindrops which would otherwise
impact soil and loosen it, 2) by intercepting water so it can infiltrate into the ground instead

of running off carrying surface soil and 3) by slowing the velocity of runoff promoting deposition
of water born sediment. (2)

Preserving existing vegetation where possible, and revegetating open areas as soon as practical
after grading or construction are very cost effective methods controlling erosion. Seeding open

areas is fairly inexpensive, and savings in reduced maintenance and reduced need for structural

practices can be significant.

Vegetation, as discussed here, refers to covering or maintaining an existing cover over the soil.
The cover may be grass, trees, vines, shrubs, bark, mulch or straw. Grasses are the most
common type of vegetative cover. Many types of grasses germinate and grow quickly providing
erosion protection within 15 days. Grasses may be placed with straw or other anchoring medium
which provide temporary erosion control until the grasses are established. Straw, mulch and
other anchoring techniques may be used for soil stabilization during non-growing s=asons.
Maintaining existing trees and shrubs is an effective way to prevent erosion. The planting of
new trees provides only limited erosion control by reducing raindrop impact. Tree roots grow

slowly requiring extensive time before providing significant anchoring of the soil.

In each application of a vegetative practice, the soil fertility should be considered. The use of
fertilizers and lime as well as the neutralizing of harmful chemicals will greatly enhance the
growth of vegetation. The primary types of vegetative practices are: temporary sceding,

permanent seeding, "mulching only™ stabilization, sod stabilization, vegetative buffer strips, tree



Permanent Seeding
Definition: Planting vegetation such as grasses and legumes on critical areas.

Purpose: To stabilize the soil; to reduce damagm from sediment and runoff to
12

downstream areas; unp ove wildlife ha bitat; enhaoce natural Dcai'i“y'

Conditions Where Practices Apply: Graded or cleared areas subject to erosion and
where a permanent, long-lived vegetative cover is needed.

Effectiveness: Permanent seeding has been found to be 99% effective in controlling
erosion on construction sites. (3) Therefore, it is obvious that areas on-site should
_______ sles coamdad ae emnn  a weﬂ\l- TI\ .

permancnuy SCCULL a5 Hou a5 pOssioic. 10 &C

permanent seeding must be properly established and maintained.

Advantages: As with all seeding measures, permanent seeding is inexpensive and highly
effective.

Disadvantages: To be effective, mulching of some sort is required for the permanent
seeding to germinate and establish itself. If the soil to be seeded is under nutriented,

(which is common on construction sites because the top soil has often been lost during

mmardimml faseilieasr amd Ar tmemsnmil . ha addad ¢~ tha e H S Elemalle.
gradiiig ), iClulsesr auu vl Wwpsvn ludat v auud W tn¢ area l.luun i muuls rLaaauy,

when using the most common mulch, straw, a mulch anchoring of some type (i.e.,
thermal tack coot, netting, etc.) is generaily required to hoid the muich in piace.
Obviously these added components of permanent seeding can increase the cost of this
practice considerably.

or seed is approximately $1.00 per square yard. Added to this is

fo
chin ng the area which usuallv consists of snread!na straw and adds

Costs: The cost
ul

the cost of mu

another $1.25 per square yard to the above pncc Fnally. a mulch anchor of some
msint o salantad and annliad addins Grethae ¢tA tha ot ~~E |- 2 svmamtiam
typc "lml U 2WliVAAGAL L) GPPIIW auum5 ll-ll LU w ue ml (814 iis yla»uvc.

Geographicai Considerations: Permanent seeding is an effective erosion controi
measure can be used in each of the 9 regions. However, in the northern areas its use
is limited by the shorter growing season.



Temporary Seeding

Definition: Planting short-term vegetation on critical areas.

Purpose: To temporarily stabilize the soil; to reduce damages from sediment and
runoff to downstream areas; improve wildlife habitat; enhance natural beauty.

Conditions Where Practice Applies: Graded or cleared areas which are subject to
erosion for a period of 14 days or more.

Effectiveness: It has  been determined that seeding practices are the single most
important factor in reducing erosion on conmstruction sites. (2) Once established,
properly vegetated areas will nearly duplicate site conditions before disturbance. In
fact, temporary seeding practices have been found to be approximately 95% effective
in reducing erosion on-site. (3)

Advantages: As mentioned above, temporary seeding is highly effective in minimizing
erosion once properly established.  Also, temporary seeding practices are very
inexpensive.

Disadvantages: To be effective, mulching of some sort is required for the temporary
seeding to germinate and establish itself. If the soil to be seeded is under nutriented,
and on construction sites it usually is because the top soil has been graded away, then
fertilizer and or topsoil must be added to the area prior to seeding. Finally, when
using the most common muich, straw, a mulch anchoring of some type (i.e., thermal
tack coat, netting, etc.) is generally required to hold the muich in place. Obviously

these added components of temporary seeding can increase the cost of this practice
considerably. _

Costs: The cost for seed is approximately $1.00 per square yard. Added to this is
the cost of mulching the area which usually consists of spreading straw and adds
another $1.25/sy to the above price. Finally, a mulch anchor of some type must be
selected and applied adding further to the cost of this practice.

Geographical Considerations: Temporary seeding is an effective erosion control
measure can be used in each of the 9 regions. However, in the northern areas its use
is limited by the shorter growing season.



STANDARD AND SPECIFICATIONS

FOR
MULCHING
Definition
B. Slope, grade and smooth the site if conventional equi
Applying plant residues or other suitable materials to the soil ment is to be used in applying and anchoring the mulc
surface. C. Remove all undesirable stones and other debris depen
P se ing on anticipated land ur..
D. Compacted or crusted soil surface should be loosened t
To conserve moisture and modify surface soil temperature at least two inches by disking or other suitabie method

fluctuations; prevest surface compaction or crusung; reduce 2. MULCHING MATERIALS
runoff and erosion; control weeds; and help establish piant

A. Sclect from attached Table 3.8 oa page 332 the type ¢
cover. mulch and application rate that will best meet the nee.
Conditions Where Practice Applies and availability of material.
. . . B.If needed, select the anchoring method from Table 3.9 o
Ou soils subject to erosion oa W:Jdl low&ru?ldue producing page 335 that will best meet the need.

crops, such as grapes, berries and small fruits are grown; o0 L o Lo < natica is ( .
g . . . . combination is straw (small grain) mulch ap
critical areas; and on soils that have a low infiltration rate. plied at2 ton/acre (S0Be/1,000 54, ft.) and wid
Desi riteria wood fiber mulch (bydromulch) at 500 - 750 Ibs/acre (1.
£C - 17 1bs/1,000 sq. ft.). The wood fiber mulch must be ap
1. SITE PREPARATION Plied through a hydroseeder immediately after mulch

ing.

A. Prior to muiching, install the necessary temporary or per-
manent erosion control (structural) practices and
drainage systems within or adjacent to area to be mul-
ched.

March 1989 (Rev.) Page 331 New York Guidelines for Urban
Erosion and Sedimeat Coatrol



Mulching Only Stabilization

Definition: Apply plant residues or other suitable materials not produced on the site
to the soil surface.

Purpose: To conserve moisture; prevent surface compaction or crusting; reduce runoff
and erosion; control weeds, and help establish plant cover.

Conditions Where Practices Applies: Where protection of the soil surface is desired
and temporary and permanent seeding is not feasible, mulching only stabilization should
be used.

Effectiveness:  Although generally not as effective as seeding practices, (mulching
ranges in effectiveness from 75 to 98%) (3), mulching does provide adequate erosion
control on construction sites. To maintain optimum effectiveness, mulches must be
anchored to resist wind displacement.

Advantages: Mulching controls erosion as soon as it is placed, unlike seeding practices
that take time to grow before stabilization occurs. Also mulching can be used
effectively on poor soils where grasses could not survive. Finally, the cost of mulching
only is relatively inexpensive.

Disadvantages: The most common type of mulch, straw, needs an anchoring method
to be held in place on site. These anchoring methods ranging from chemical coatings
to netting add to the cost of mulching.

Costs: Straw, the most common mulch costs approximately $1.25 per square yard.
Note that the cost of an appropriate mulch anchor must be added.

Geographical Considerations: Muiching is an effective erosion control measure which
can be used in each region.

KE#90531.02 DRAFT vV - §



Table 3.8
Guide to Mulch Materials, Rates & Uses

Aonlication Ratssel Dapth of
Mulch Quality per 1000 per |Application
Material Standarde sq. ft. acre Rematrks
- -
Most effective as a mulch around orusmentals, small
Sawdust, Free from object- 83-500 - 1-7" frufte, & other nursery stock. Specfal applicatton
Greeun ot fonable cosrse cu. ft. rates: fruit trecl 5—7'. blueberries 67; veget-bles
Conposted uateriai and flowers 2-3"; blackberries sud raspberrcy 4-77; .
strevberries 3. Most resistant to wind blowiug.
Requires 30-35 lbs. N/ton to prevent N deficlency
while decaying mulch. One cu. ft. weighs 24 lbs.
Wood chips or[Green or air-dried. 500-3G0G | 10-20 2-7" fias about the same use and application as sawdust,
Shaviugs Pree of objection- 1be. tons but requires less N/ton (10~]2 1lbs.). Resistant to
able coarse wind blowing. Decomposes slowly.
materfal
Wood Green or air-dried $0 ibs. F - -fféétl.vc for erosiow conirol. Tie-down usuaiiy not
Excelstor burred wood fibere (1 bale) tons required. Decomposes slowly. Subject to some wind
«024" x 031" x 4" blowing. Packaged in 80-90 lb. beles.
Celfﬁi&iéﬁiﬁ? iﬁde fré‘ nlﬁurll 50 1be. 2000 - When used for erosion control on critical areas
{(Partly di- (wood usually with 1bs. double applicetion rate. Apply with hydromulcher.
Rested wood |green dye & dispers- No tie-down required.
fibers) tng agent added. '
Max. 151 wmoisture
packed.
Coapost or Well shredded, free | 400-600 | 8-10 - Use strawy manure where eroefon control is needed.
Mauure of excessive coarse lbe. tone May create problem with weeds. Excellent moisture
material. conserver. Resistant to wind blowing.
Cornstalks, Aft=dried, shiedded 150-300 | 5-6 - gffective for erosion couirel, reiativeiy siow to
Shredded or jinto 8~ to 12" lba. tons decompose. Excelleant for mulch on crop fields.
Chopped lengths. Some value-cover crop. Resistant to wind hlowtug.
New York Guidelines for Urban Fagc 332 Marchn |~
Erosion and Sediment Coantrol




Guide to

Table 3.8 (Cont'd.)
Muich Materiais, Rates & Uses

Applicstion Rates| Depth of
Mulch Quality per 1000 per |Application
Material Standards eq. ft. acre Remarks
- nens LD EET YLD P PEE Y EE

Gravel, Uashed; Sizs 28 or |9 cu. yde; 4-6 ke Excellent mulch for short slopes & around woody

Crushed Stone|3A, tone plaute & ornsmentals. Use 2B where subject to

or Slag foot traific. {(Approx. 2000 ibe./cu.yd.)

Hay or Straw lAfir-dried; free of 75-100 1.5 - [Lightly Use straw vhere mulch effect to be matntained for
undesirable seeds & 1be., 2.5 T lcover 75 tolmore than 3 months. Subject to wind blowing unless
cosrse mateciales. 2-3 90-120 ]90% of kept moist or tied down. Most common, uldely used

bales bales (surface sulchling materisl. Good for eroslon coutrol.

Peat Moss Dried, compressed 200~400 -_— 2 ~ & |[Most effective as & mulch around ornamentals. Sub-
free of coarse cu. ft. ject to wind blowing unless kept wet. Pkgd. {un 100
materials. 1b, bales (6 cu.ft.). Excelleat mofsture holding

capacity.
Hacts and Piain weave, warp 7 [45" x 250] Roill 3iz2-i/2 Use to hold seed and aid in germination without
Netting per {n., fi1lliog & yds. 100 sq. yds. |mulch. Tie down sccording to manufacturing

Twisted Kraft|per in. selvage edge 1bs. specifications.

Paper Yarn vith polyoropylene
filament

Twisted Krafc|Fungicide treated 45" x 250| Roll Jiz2-1/2 Use over bare soil or sod to preveut eroslion aund

Paper Yarn varp l.1 paire per. yds. 80 8q. yde. hold seed. Good for waterways, critical slopes, &
fo. filling 2.5 ilo. lbs. critical dictch bottome. Tie down with staples as

per manufacturing specificacions.

Jute, Twisted]|Undyed, unblesched 48" x 50 | Roll 60 oq. yde.|Use without additional mulch. Tie down as per manu-

Yaru plain weave Warp 78 [yds. or 60 ibe. 100 sq.yds.|facturing epecification. Effective for erosfon
end-[yd. Weft 41 48" x 75 |90 1lbs. control on critical areas.
ends/yd. yde.

NMaenrh 1@ - aa MY ws e om e s s _ f . <
Vads ATURI ragc 333 NEW York Gudelnes for Lrban

Erosion and Sedimesnt Cootrol




Table 3.8 (Cont'd.)
Guide to Muilch Materiais, Rates & Uses

Application Rates| Depth of
Hulch Quality per 1000 per |Application
Material Standerds oy, fte acre Remarks
;:celslor Interlocking web of 136" x 30 | Roll 16-1/2 Use without addittional mulch. Tie down as per manu-
Wood Fiber excelsior fibers yds. sq. yds. facturing specificationsa.;
ttats with mulch net back-
ing on | side only

Class Fiber 1/64™ thick, 7/16™ 72" x 30 | Roll 100 #q.yds.|{Use without additional mulch. Tie down with T bars
dias., holes on 1" yde. 56 as per manufacturing specifications.
centers 1bs.

Plastic 2-4 mils Variable'up to 5O feet wide |Uise black for weed control; use white for seeding.
eatablishment without organic mulch. Release plas-
tic after seeding is established. Effecttive 'mols~
ture conservation and weed countrol for small frults

New York Guidelines for Urban Page 3.34 March 1988

Erosioo and Sediment Control



Table 3.9

Mulch Anchoring Guide

Anchoring Method
or Material

Kind of Mulch to
be Applied

A . |
Mo I"ldlluﬂl

1. Peg and Twine

- = 2 e w8 = =

Hay or straw, plue
scraw

How to Apply

R N D S N 5 5 USSP A S5 A6 1k S N U G5 U5 U5 A0 00 10 ¥R S D AN R 36 I 2 B 4D S5 N IR SR 20 I 06 W B ew

After mu divide aress f{uto hlocke approx. | sq. vd. 1o sfze.

1 n
Drive 4-6 pege per block to within 2™ to 3" of soll surface. Secure
muich to surface by stretchiug twine between pegs in criss-cross
pattern on each block. Secure twine around each peg with 2 or more
turne. Drive pegs flush with soil where mowing & matnienance Is

plaoned.

2. Hulch neiting Hay or straw, shreddsd Staple with light-welight paper, Jute, wood fiber, or plastic
sugar cane, plne etravw,| anettiunge to soll surfsce according to manufacturer's
compost, wood shaviugs,| recommendations.
‘tanbark’
3. Soil =ad Plestic Plov s stungle furrou along edge of ares to be covered with plastic
stones fold sbout 6" of plastic tuto the furrow and plow furrow slice back
over piastic. Use stones to hold plastic down in other piaces as
needed.
4. Silt Hay or straw Cut mulch into eoil surfsce with square-edged spade. Make cuts in

contour rows spaced 18" apart.

B. Mechanical
i. Asphait epray

Cc.apost, wood chipe,
wood shavinge, hay or

Apply with euitable epray equipment using the following rates:
ssphait emuision 0.04 gailons per sq. yd.; liquid asphalt (rapid,

(emulsion) strav medium, or slow setting) 0.10 gallons per sq. yd.
2. Uood cellulos Hay or straw Apply with hydrosseder {amedistely afrer mulching, Use 750 1b3.
fiber wood fiber per acre.

&

3. Pick Chain

Hay or strsw, manure
compost, pins straw

Use on slopes steeper than 3:1. Pull scroes slopes with suitable
power equipment.

4. Mulch Anch&éihg

-1 A8 L

Hn Or strawvw, manurs
2
10

Apply mulch snd pull a mulch nnchoring tool over mulch. When a disk

Tool or disk pios sitawv \iiﬁéin) is used, set in straight poeition and pull scroee slope
(s-othAor vith suitable power equipment. Mulch material should be “rucked”
notched) into soll surface about 3.
5. Chemical Hay or strew Apply Terra Tack AR (45 lbs.) or Aeroepray 70 (60 gal./A.) accord-
iag to =msnufscturer's lustructlous. Avold applicaiion duriug rain.
A 24 hr. curing period required & soll teap. higher rLhau 45°F.
March 1988 Page 335 New York Guidehines for Urban

PFPonerinm amd Cadimmams £ omemal
Aed VMU AU chc Qi L vauwunm




1980
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SODDING

P, S « o Gudy * ‘.—.—T-.-“.u—“_,-‘.‘-
" \ oo, o s LTI R
-

Lay sod in a staggered

O Ja T A L | pattern. Butt the
- P B hallD strips tightly against
AN DSV ~ ~ __ each other. Do not
-~ "™ 8 U _a_ T leave spaces and do not
e e j e § - overlap. A sharpened
~ -~ S A mason's trowel is a
“~— ""_J - se- handy tool for tucking
S Ny down the ends and
o o trimming pieces.
. Butting - angled ends
rre caused by the auto-
matic sod cutter must
Incorrect be matched correctly.
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WATER to a depth
of 4" as needed.
Water well as soon
as the sod is laid.

APPEARANCE OF GOGD SOD

MOW when the sod is
established - in

2-3 weeks. Set the
mower high (2"-3").

ROLL sod immediately
to achieve firm
contact with the soil.

Shoots or grass blades.

, Grass should be green and
healthy, mowed at a 2"-3"

cutting height.

My Thatch - grass clippings and
dead Jeaves, up to 1/2" thick.
Root Zone - soil and roots.

" ShouTd be 1/2-3/4% thick, with
dense root mat for strength.

Source:

Va SWCC

111-237

Plate 1.57a



Sod Stabilization

Definition: Stabilizing sediment producing areas by establishing long-term stands of
grass with sod.

Purpose: To stabilize the soil; reduce damage from sedi .ent and runoff to downstream
areas; enhance natural beauty.

Conditions Where Practices Applies: On exposed soils where a quick vegetative cover
is desired; on sites which can be maintained with ground equipment (2:1 or flatter

slopes).

Effectiveness: When installed and maintained properly, sodding at 99% efficiency
serves as the most cffective vegetation practice available. (3) This extremely high
efficiency in controlling erosion is achieved because sodding establishes an instantaneous
permanent grass vegetation on previously disturbed surfaces. Careful maintenance of
sodded areas must be practiced to assure optimum efficiency.

Advantages: As mentioned above, sodding is the most effective sediment control
technology available.

Disadvantages: Installation purchase costs of sodding are relatively high thus making
sodding undesirable for large areas. Also, extensive maintenance including watering and
fertilizing may be required.

Costs: Generally sodding costs $4.00 per square yard to install plus any additional costs
associated with maintenance such as fertilizing and watering as needed.

Geographical Considerations: Sod is very sensitive to the climate of a region and is
especially draught susceptible. Sod can be established anywhere but many require
intensive maintenance practices such as watering and fertilizing. As with any type of
vegetative practice, sodding is only viable during the growing season in northern
climates.

KE#90531.02 DRAFT IV -6



Vegetative Buffer Strip (4)
Definition: Planting of vegetation at the top and bottom of a slope along the contour.

Purpose: To slow runoff velocity; filter sediment from runoff; reduce the volume of
runoff on slopes.

Conditions Where Practice Applies: Graded or cleared slopes which are subject to
erosion for extended periods of time,

Effectiveness: Buffer strips have proven to be very effective in removing sediments
from construction site runoff, with efficiencies ranging from 75% and 99% depending
on the type and quality of ground cover. (3)

Advantages: Buffer strips are easy and inexpensive to install and once established,
require little maintenance.

Disadvantages: Vegetative buffer strips may require large strips of land that can limit
movement of construction equipment on site. Also, buffer strips are ineffective until
vegetation has been completely established.

Costs: The cost of installing a vegetative buffer strip is approximately.

Geographical Considerations:  Buffer strips can be installed whenever growing
conditions allow full vegetation of the area.



Protection of Trees in Urbanizing Areas

Definition: Protection of desirable trees from mechanical and other injury while the
land is being developed.

Purpose: To employ the necessary protective measures to insure the survival of
desirable trees for shade, beautification and vegetative cover.

Conditions Where Practices Applies: On areas now occupied by single specimen trees
or groups of trees.

Effectiveness: Mature trees have extensive roof systems that help to hold soil in place-
thus reducing erosion. Also, shade trees help to keep soil from drying rapidly and
becoming susceptible to erosion. To effectively save an existing tree, no disturbances
of any kind should be allowed within the drip line of the tree.

Advantages: Saving existing mature trees on site beautifies the area and saves money
by limiting the number of new trees required to be planted. Mature trees also
increase property values and satisfy consumer aesthetic needs.

Disadvantages: For sites with diverse topography it is often difficult and expensive to
save existing trees and grade the site satisfactorily for the planned development.

Costs:  Costs associated with tree saving techniques can vary greatly. Expensive
structural practices such as retaining walls and tree wells may be required for sites with
varied topography. Ideally, the only cost associated with tree saving would be installing
fences.(for example, snow fence at $§2.50 per lincar foot) along the drip line to keep
construction activities away from the tree. :

Geographical Considerations: Tree protection can be implemented an any construction
project where trees are present.
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Care of Seedlings Until Planted

Seedlings should be planted immediately. If it is
necessary to store moss-packed seedlings for more
than 2 weeks, one pint of water per pkg. should be
added. If clay-treated, do not add water to pkg.
g © Packac~s must be separated to provide ventilation
to prevent "heating". Separate packages with wood strips and store
out of the wind in a shaded, cool (not freezing) location.

Care of Seedlings During Planting

When planting, roots must be kept moist until trees

are in the ground. Do not carry seedlings in your

hand exposed to the air and sun. Keep moss-packed
seedlings in a container packed with wet moss or filled with thick
muddy water. Cover clay-treated seedlings with wet burlap only.

Hand Planting

=in

[=dt={} == 2
Insert bar at Remove bar and Insert bar two
angle shown and place seedling inches toward planter firming

push forward to  at correct planter from soil at bottom
upright position. depth. seedling. of roots.

i 'E?éghlﬁiu‘ i m
Push bar forward Fill in last Firm soil Test planting
from planter hole by around seed- by pulling
firming soil at stamping 1ing with lightly on
top of roots. with heel. feet. seedling.

Don't expose
roots to air Plant seedlings
during freeze upright - not
or plant in at an angle. Y -
frozen ground. |
Ri
Do not bend Always plant in
roots so that soil - never
— they grow loose leaves =7
upwards out or debris. Pack:
of the ground. soil tightly.

PLANTING BARE-ROOTED SEEDLINGS

Source: Virginia Division of Forestry Plate 1.80d

[11-264



A tile system protects a tree from a roised grade. A, The Hle is laid et on
the original grade, leading trom a dry well around the tree trunk. B,

The tile system is covered with small stenes te allew air to circuiate
over the ree! area.

Figure 2 Figure 3

Tunne! bensath roet systems. Drow-
ings at lefi show trenching thet
would probably kill the ftres.
Drewings at righ! show hew tun-
neling under the tree will preserve
many of the Iimporiant, feeder
roofs.

A retaining wall protecis a tree from
a lowered grade.

=7



Figure 3.5
Combination of Sand Fence and Vegetation for Dune Building

Vegetation ‘
10'-15"
AN _
ISO'—AO' £S¢nd Fencef
Vegetation q 20
Figure 3.6

Typical Cross-Saction Created by a Combination of Sand Fence and Vegetation

l Ve Fence\l gv;g!:;uon

New installation \U”

Some sand \P—"—_‘K
accumulation
/-Nev Fence

Additional sand \ /\L\_‘,—.—.—%
accunulation
LNeu Plant ing‘J

I‘

Completed dune

New York Guidelines for Urban Page 3.48 Maren 11038
Erosion and Sediment Control
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Dune Stabilization (2)

Definition: Controlling surface movement of sand dunes or shifting sand .by vegetative
means.

Purpose: To stabilize frontal dunes and reduce soil blowing and the encroachment of
shifting sands on valuable property; provide a barrier against tide water.

CAanditinne UWhare Dracticee A
VAJINIIUIULD VY Hwie & ABwes

storm water may cause damage.

Effectiveness: A well-established dune buffer will minimize potentially severe wind
erosion on beachfront developments.

Advantages: Dunes control and stabilize beach erosion which often times saves
valuable real estate. Also dunes create a permanent habitat for wildlife.

- = = 2 AL petiiaalieid [ 321 4 1101431

Micadeonmtnnsne: Afan mada Adiinee ava otill Aunita AifRandt 0a rAmerteint and Aftan timas
Ulbduvdutdsw. AvAAll 1UGVw VWil Bl ol H“I‘D WilMWwWIL LW VIR ULGE dliu VLG L UKD
o not develop as planned. Dune systems are very fragile and difficult to maintain

once created.

Costs: To construct a dune, fencing (for example, snow fence at $2.50 per linear foot)
is placed along the beach to trap blowing sand and begin deposition along the dune
line. An additional cost is associated with planting and fertilizing dune grasses along
the dune once it has been created.

Cranaramhiral CAancidaratinne. Ohuinnely Anlu amnectal ravinne wanld hava o naad fae
\J Cusl ﬂylll\-ﬂl WAL IV WL BV IWILAD . WU VIS WBIIYy Ulll, VAJQGaVvGaL L Usl\llﬂ WUMIMW ave a uveud Lwug
dune stabilization with an emphasis on developing coastal communities and barrier

isiands.
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IV INVENTORY OF SEDIMENT CONTROL TECHNOLOGIES
(Continued)

B. Structural Practices

Structural practices involve the construction of devices to divert flow, trap flow or limit runoff.
Structural practices are classified as cither temporary or permanent. Temporary structural
practices are used during construction to prevent offsite sedimentation or to divert clean water
from a construction area. Permanent structural practices are used to convey surface water
runoff to a safe outlet. Permanent structural practices remain in place after completion of
construction. Structural practices should be the first items constructed before grading begins.
Earthen structures should be vegetatively stabilized before they are considered operational. (1)

Even though the specific conditions of each site determine precisely what measures are necessary
to control sedimentation, some general principles apply to the selection and placement of
sediment control measures. It is important to prevent clean water from crossing disturbed areas
where sediment can be removed. This can be accomplished by diverting runoff from undisturbed
upslope areas. Earth dikes, temporary swales, perimeter dike/swales, or diversions that outlet
in stable areas can be used in this capacity. Another inportant objective is to remove sediment
from site runoff before the runoff leaves the site. The method of sediment removal depends
upon how the runoff drains from the site. Concentrated flow must be diverted to a trapping
device so that suspend~d sediment can be deposited. Dikes or swales that outlet into sediment
traps or basins can accomplish this. A storm drain system may be used to convey concentrated
sediment laden water only if the system empties into a trap or basin. Otherwise, all storm drain
inlets must be protected so that sediment laden water cannot enter che drainage system before
being treated to remove the sediment. Surface runoff draining in sheet flow must be filtered
before the water leaves the site. Straw bale dikes, silt fences, or brush barriers can be used

to filter sheet flow.
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calth hazards, and improve traffic safety.

Conditions Where Practices Applies: This practice is applicable to areas subject to dust
blowing and movement where on and off-site damage is likely without treatment.

Effectiveness: When used properly, chemical treatments to soil on construction sites

mam meaimiemiva wuand arneian
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Advantages: Dust control chemical soil .trcatments heip to eliminatc wind erosion on
disturbed areas and improves health and safety aspects of the construction site.

Disadvantages: Chemical dust control can also be dangerous if applied improperly due
to the large amounts of chemicals exposed on the site surface.

Costs: Dust control costs vary due to availability and type of chemical chosen.

Geographical Considerations: Chemical dust control is best utilized in dry, arid climates
such as in regions 5, 6, 8 and 9. It is not recommended for cold or wet climate
conditions.



Earth Dike

Definition: A temporary berm or ridge of compacted soil, located in such 2 manner
as to channel water to a desired location.

Purpose: The purpose of an ecarth dike is to direct runoff to a sediment trapping
device, thereby reducing the potential for erosion and Jffsite sedimentation. Earth
dikes can also be used for diverting clean water away from disturbed areas.

Conditions Where Practice Applies: Earth.dikes are often constructed across disturbed
areas and around construction sites such as graded parking lots and subdivisions. The
dikes should remain in place until the disturbed arecas are permanently stabilized.

Effectiveness: An earth dike itself does not control erosion or remove sediment from
runoff, rather it directs runoff to an erosion control device such as a sediment trap
or directs runoff away from an erodable area.

Advantages: Earth dikes can handle flows from large drainage areas and are easy to
install. Also, once stabilized, earth dikes require little maintenance.

Disadvantages: Often times earth dikes create more disturbed area on site and become
barriers to construction equipment. Earth dikes must be stabilized immediately which
adds cost and maintenance concerns.

Costs: The cost associated with earth dike construction is roughly $4.50 per linear foot
which covers the earthwork involved in preparing the dike. Also added to this cost
is approximately §1.00 per linear foot for stabilization practices. It should be noted
that for most construction projects, the cost of earth dike construction is insignificant
compared to the overall earthwork project costs.

Geographical Considerations: Earth dikes can be constructed on any construction site,
but need to be properly stabilized which may be affected by area climate.



No matter which practices are selected and implemented, they must be properly maintained in
order to remain functional. Sediment accumulated associated with these diffe: nt practices must

be removed and disposed of in a manner that minimizes erosion and sedimentation.

Descriptions of the various structural practices in use currently follows.
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Straw Bale Dike

Definition: A temporary barrier of straw or similar matenial used to intercept sediment

PR T I

jaden runoff from small uramagc arcas of disturbed soil.

Purpose: The purpose of 2 straw bale dike is to reduce runoff velocity and effect
deposition of the transported sediment load. Straw bale dikes are to be used for no
more than three (3) months because they tend to rot and fall apart over time.

nreime nmd
afTicr, &ana

Conditions Where Practice Applies: The straw bale dike is used where there are no
| SR

Ammanmtentinne nf water in 2 channal Ar Athar Adrainace wav ahaova tha
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erosion would occur in the form of sheet erosion.
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Effectiveness: When installed and maintained properly, straw bale dikes remove
approximately 67% (6) of the sediment transported in construction site runoff. This
optimum efficiency can only be achieved through careful maintenance with special
attention to replacing rotted or broken bales.

vailable materials and

[

Advantages: Straw bale p'ku can be constructed from rcad:ly

can be placed to control cite runnff unthm
Praves NSRS BA WS R e aawras s

Disadvantages: Installation o C
bales lose their effectiveness rapidly due
required.

Costs: Installation of straw bale dikes on a construction site costs approximately $5.00
per linear foot.



EARTH DIKE
no1 1o scole

b 21 SLOPE OR FLATTER
l"'—"1 / -

< L=

== T ——— STABIIZATION AS REQURED. ON
STEEP SLOPES DXCAVATE TO PROVIDE

2.1SLOPE OR
FCATTER

GRADE LINE REQUIRED FLOW WIDTH AT FLOW DEPTH
DIKE A DixgE
(Secoriem) (3-100¢.)
ouT - DI NEIBMT 'y "
SLOPE »-0OXT WIOTH ¢ 3"
e FLOW WIOTH « [
POSITIVE DRAINAGE =GRADE SUFFICENT TO DRAN L rLow wom p ‘.
X XA A X K X K X
CUT OR FILL SLOPE v \{ Y h STANDARD SYMBOL
} A-2 8-3

. ALL DIKES SHALL BE COMPACTED BY EARTH-MOVING EQUIPMENT.

. DIKES SHALL HAVE POSITIVE DRAINAGE TO AN OUTLET,

. 10P WIDTH MAY BE WIDER AND SIDE SLOPES MAY BE FLATTER IF DESIRED TO FACILITATE

ING BY CONSTRUCTION TRAFFIC,

. S::ﬁnwrrmmnmummmuzzasrmmmm ,

. DIKES SHMALL MAVE AN OUTLET THAT FUNCTIONS WITH A MINIMUM OF EROSION. 3
SHALL BE CONVEYED TO A SEDIMENT TRAPPING DEVICE SUCH AS A SEDIMENT TRAP OR SEDIMENT
BASIN WHERE EITHER THE DIKE CHANNEL OR THE DRAINAGE AREA ABOVE THE DIKE ARE NOT
ADEQUATELY STABILIZED.

6. STABILIZATION SHALL BE: IN ACCORDANCE WITH STANDARD SPECIFICATIONS FOR SEED
AND STRAW MULOY OR STRAW MULCH IF NOT IN SEEDING SEASON, FLOW CHANNEL AS PER
THE CHART BELOW,

ELON CHANEL STABILIZATION

M PE& INEA NIKE R
1 S3.2 Seep AD STRaw Mo SEED AND STRAW Macr
2 3.1-5.% Seen AND STRAW Mo USING ,

10R; gz ZQRSmNe
3 5.1-8.8 ggsg WITH JUTE, OR SOD; LINED Rip-Rap 4-R"
TONE
4 8.1- 2% Linep Rip-Rap 4-8° EncineerinG DeEsioN

A. STONE TO BE 2 INCH STONE, OR RECYCLED CONCRETE EQUIVALENT, IN A LAYER AT LEAST 3
h S IN THICXNESS AND BE PRESSED INTO THE SQIL WITH CONSTRUCTION EQUIPMENT.
B. Rt TO BE INCHES [N A LAYER AT LEAST & INCHES THICKNESS AND PRESSED INTO

SOIL. :
. ERWBEGJ!VMMC)NN.SLBSTIW FOR ANY OF THE ABOVE MATERIALS,
7. PERICOIC INSPECTION AND REQUIRED MAINTEMANCE MUST BE PROVIDED AFTER EACH RAIN EVENT.

U.S. DEPMRTMENT OF AGRICULTURE
SOIL CC'"ERVATION SERVICE

STANODARDC DRAwWWG
EARTH DIKE

COLLEGE Pam MARTLAND

ED-1




Silt Fence

Definition: A temporary barrier of geotextile fabric (filter cloth) used to intercept
sediment laden runoff from small drainage areas of disturbed soil.

Purpose: The purpose of a silt fence is to reduce runoff velocity and effect deposition
of transported sediment load. Limits imposed by ultraviolet stability of the fabric will
dictate the maximum period the silt fence may be used.

Conditions Where Practice Applies: Silt fence is placed along disturbed areas to
control sheet erosion, where there are no expected concentrations of runoff flow.

Effectiveness: When installed and maintained properly, silt fence removes 97% of the
sediment transported in coanstruction site runoff (6) Care must be taken in
maintaining silt fence with an emphasis on removal of excessive sedimentation.

Advantages: Installation of silt fence requires minimal ground disturbance and is highly
effective in controlling sedimentation off site. Silt fence is also easily adaptable to
varied site features and can be moved easily.

Disadvantages: Silt fence can only be used in areas of sheet flow and requires
intensive maintenance. Additionally, some silt fence fabric may be susceptible to
ultraviolet deterioration, thus limiting its usefulness.

Costs: _Silt fence can be installed on a construction site for approximately $6.00 per
linear foot.

Geographical Considerations: Silt fence can be used throughout the country as site
conditions permit and whenever the silt fencing material can be obtained readily.



STRAW BALE DIKE

2R

FLOW

T~ 4" VERTICAL FACE

BEDOING DETAIL

STANDARD SYMBOL
b S80
an e .

ANGLE FIRSY STAXE TOWARD
PREVIOUSLY LAID BALE

FLOW

2 RE-BARS STEEL PICKETS,OR 212" STAKES

11/2° TO2' IN GROUND, DRIVE STAKES FLUSH
WITH BALES.

ANCHORING DETAIL
(INSTRCTION SPECIFICATICRS

1. BaLEs SALL BE PLACED AT THE TOE OF A SLOPE OR ON THE CONTOUR AND IN A ROW WITH
ENDS TIGHTLY ABUTTING THE ADJACENT BALES,

2. EACH BALE SHALL BE EMBEDDED IN THE SOIL A MINTMUM OF {4) INCHES, AND PLACED $O
THE BINDINGS ARE HOR1ZONTAL.

3. BALES SHALL BE Y ANCHORED [N PLACE BY EITHER TWO STAKES OR RE-BARS DRIVEN
THROUGH THE BALE. IHE FIRST STAKE IN EACH BALE SHALL BE DRIVEN TOWARD THE
PREVIOUSLY LATD BALE AT AN ANGLE TO FORCE THE BALES TOGETHER., STAKES SHALL PE
DRIVEN FLUSH WITH THE BALE.

4, mgzmmasmmwnam&uummvu

5. BALES SHALL BE REMOVED WHEN THEY HAVE SERVED THEIR USEFULNESS SO AS NOT TO BLOCK
OR IMPEDE STORM FLOW OR DRAINAGE,

U. S ODEPARTMENT OF AGRICULTURE STANDARD ORAWING
SOIL CONSERWATION SEAVICE STRAW BALE DIKE

COLLEGE MARY ,MARYLAND SB80D -1




Brush Barrier (6)

Definition: A temporary sediment barrier composed of tree limbs, weeds, vines, root
mat, soil, rock and other cleared materials placed at the toe of a slope.

Purpose: The purpose of a3 brush barrier is to intercept and detain sediment and
decre se flow velocities.

Conditions Where Practice Applies: Brush barriers can be utilized on graded or
cleared slopes which are subject to sheet and rill erosion.

Effectiveness: Brush barriers serve as an effective means of utilizing waste vegetation
that is normally burned on site. However, these barriers have limited erosion control
potential

Advantages: Brush barriers are possibly the easiest of all erosion techniques to
construct and have almost no cost associated with them.

Disadvantages: Brush barriers often contain large amounts of top soil which adds to
the site erosion potential. Also, brush barriers are rather unsightly.

Costs: The costs of creating brush barriers is included in the cost of clearing and
grubbing a construction site and is very minimal.

Geographical Considerations: Brush barriers may be used in all geographic and climatic
regions of the United States where cleared materials can form on effective barrier.



SILT FENCE

=N WRE FDCE (MO ¥4 Ve SAUE, MAX. §° MEIN

p— 0'MAx € TOC. scme
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PERSPECTIVE VIEW

(-n' M FENCE POST

#_imm o

STANCARD FYMOOL

WOVEN WIRE FENCE (14 Y3 GA. M., MAX,
6" MESH SPACING ) TNTH FILTER CLOTM OVER

EMBED FULTER CLOTH
M. 87 INTO SROUND

SECTION _
CONSTRUCTION NOTES FOR FARPICATER SILT FEMCE
1. WOVEN WIRE FENCE TO BE FASTENED SECURELY POSTS: Smex?meu
10 Posrs WITH WIRE TIES OR STAPLES. TYPE OR
2. F a.a'm BE FASTENED SECURELY TO 33, 0% wige, 1 .
ancs NITH TIES SPACED & mx gﬂ-l &a«ms
T TOP AND MID SECTION.
3, Hew CTIONS OF FILTER CLOTH FILTER ChOTH
ADJOIN wmnﬂmaﬁwm- ﬁ%SﬂBI'
LAPPED BY SIX INCHES AND FOLDED, xmu
4., MAINTENANCE SHALL BE PERFORMED AS PREFABRI TED INIT: Geoeas,
NEEDED #'7 MATERIAL REMOVED WHEN IROFENCE, R
BULGES" DEVELOP [N THE SILT FENCE. .
V.$. CEMRTMENT OF ARICIA. TURE STANDARD ORawl
SOU. CONSERVATION SERVICE SILT FENCE
COLLEQGE PARK, MANYL AND SF-




Drainage Swale

Definition: A drainage way with a lining of grass, riprap, asphalt, concrete, or other
material.

Purpose: Drainage swales convey runoff without causing erosion.

Conditions Where Practice .Applies: Drainage swales are placed to divert off site flows
away from a disturbed area or to direct on site sediment laden water to a trapping
device.

Effectiveness: Drainage swales will effectively convey runoff and avoid erosion only
if the proper type of geometry and lining is used. Care shouid be taken to assure that
runoff leaving the swale is at non erosive velocities.

Advantages: Drainage swales can transport large volumes of concentrated flows with
little maintenance once established.

Disadvantages: Constructing the proper swale to handle the desired runoff flows often
requires engineering design work which can be costly. Also, depending upon the liner
chosen, swales can be expensive to construct.

Costs: Drainage swale construction costs can vary greatly due to different geometries
and liners chosen. Usually, earthwork costs associated with swale construction are
rather minimal unless a very large swale is being built. Therefore, swale liner types
usually dictate the overall cost of drainage swales. A few selected liner types and their
associated costs are listed below:

grass - $3.00 per square yard
sod - $4.00 per square yard

riprap - $45 per square yard

asphalt - $35 per square yard
concrete - $65 per square yard

Note that no matter which Jiner type is used the entire swale must be stabilized (i.e.,
seeded and mulched at a cost of about $1.25 per square yard.)

L

Geographical Considerations: Drainage swales can be constructed at any construction
site with soils for a suitable embankment.
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1. Excavate a 4" x 4" trench along 2. Drape filter fabric over
the uphill edge of the brush the brush barrier and inta
barrier. the trench. Fabric should

be secured in the trench
with stakes set approxi-
mately 36" o.c.

3. Backfill and compact the exca- 4. Set stakes along the
vated soil. downhill edge of the
brush barrier, and
anchor by tying twine
from the fabric to the
stakes.

CONSTRUCTION OF A BRUSH BARRIER
COVERED BY FILTER FABRIC

Source: Adapted from [nstallation of Straw and Plate 1.07a
Fabric Filter Barriers for Sediment Control,
Sherwood and Wyant

Maintenance

1. Brush barriers shall be inspected after each rainfall and necessary
repairs shall be made promptly.

2. Sediment deposits must be removed when they reach approximately
one-half the height of the barrier.
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SEE (TEM 0 BELOW

TEMPORARY SWALE

2.1 OR FLATTER e
—-——“{Tc: / \exsrm SROUND
I Ommn. LEVEL '

A SWALE 8 CROSS SECTION

4 6 FLOW

Q:3% OR STEEPER,DEPENDENT ON TOPOGRAPHY
b 4 —r i 4 Y L B SENE 4 b ADN 4 :
X 'J.’ .
OUTLET AS REQUIRED —

» . r » > 4 > » 9 ’ % i U

PLAN VIEW
- STANDARD SYMBOL-
STRETIQ FECIFICATIONS LR
! e ————4

1. AL TEPORARY SWALES SHALL HAVE UNINTERRUPTED POSITIVE GRADE TO AN OUTLET.

2. DIVERTED RUNOFF FROM A DISTURBED AREA SHALL BE CONVEYED TO A SEDIMENT TRAPPING
DEVICE.

3. DIVERTED RUNOFF FROM AN UNDISTURBED AREA SHALL OUTLET DIRECTLY INTO AN UNDIS-
TURBED STABILIZED AREA AT NON-EROSIVE VELOCITY,

4, AL TREES, BRUSH, STUMPS, OBSTRUCTIONS, AND OTHER OBJECTIONABLE MATERIAL SHALL
BE REMOVED AND DISPOSED OF SO AS NOT TO INTERFERE WITH THE PROPER FUNCTIONING l
OF THE SWALE.

S. THE SWALE SHALL DE EXCAVATED OR SHAPED TO LINE, GRADE, AND CROSS SECTION AS
REQUIRED TO MEET THE CRITERIA SPECIFIED HEREIN AND BE FREE OF BANK PROJECT IONS

OR OTHER [RREGULARITIES WHICH WILL IMPELE NORMAL FLOW. |
6. FiLLs SHALL BE COMPACTED BY EARTH MOVING EQUIPMENT.
7. ALL EARTH REMOVEL AND NOT NEEDED ON CONSTRUCTION SHALL BE PLACED SO THAT IT WiLL |

NCT INTERFERE WITH THE FUNCTIONING OF THE SWALE.
8. STABILIZATION SHALL BE AS PER THE CHART BELOMW:

FLOH O STARILIZATION !
R i
3 AGCaopless) _BOac-10a)
1 0.5-3.% SEED AND STRAW Muon Seep A0 STRAW Mo l
2 3.1-5.@® SEED AND STRAW MuLcH u&m WTE R |
5.1-8.% Rip-Rap
’ ! %.:g:*g * EEveLEr Cam‘s"rt-s. Equtvaient
4 8.1- 2% L 4-8" RipRap Encineerep Desion |

9. PERICDIC INSPECTION AND REQUIRED MAINTENANCE MUST BE PROVIDED AFTER EACH RAIN EVENT,

US. DEPARTMENT OF AGRICULTURE

[STANDARD DR aWING |
SOIL CONSERVATION BSERVICE
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Figure 4.45
Grassed Waterway Construction Details

- T A s ety 2P P T e e
~. u"-_.\‘};‘ g -‘\"W““ : - _
I\ e— = 1
4 i _i 2
o » 1

Construction Specificatiens

All trees, bdrush, stumpe, obstructioas, asd ether shjectisnsble material shall be remsved
and disposed of 00 as set to interfere with che preper fuactisuiag of the weterway.

The wvacervay shsil be sxcavated or shaped te iise, grade, and cross sectism 88 required
to sest tha criteria specified barein, and be free of bank projectiens or other
firregularities vhich will impede sormal flew.

Pills shall be compacted as needed ts prevent wnequal ssttlament that weuld cowse damage
is tha complete wterway.
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it will set iatsrfere with the functisuiag of ths waterwey

Scabilizacisn shall be dona accoriisg te the apprepriats Standard and Specificstioms

far Vegetative Fractices.

A. Tor desiga velocities of lese thaa 3.3 ft. per sec., seeding snd sulchiag sy de wosd
fsr the establishment of ths vegetatiea. It i3 recoumended ¢/ at. vhen ceeditions
permit, temperary diversions er other sesas sheuld be wased to pravent water frem
esteriag the wvetarvay duriag the establishasat of the vegstation.
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writh sed, wvith seeding yretacted by jute or excalsisr mattiag or with seeding smd
tmlehing including tamperscy diversioca of the water watil the vegetatiss 1s establisbed
C. Struccural - Vegetative Protection
(1) Subsurface drais fer base flov shall be coustructed s¢ shove on the Standard
Dravisg and a8 specified inm the Standard sad Ssecifications for Subsurfacs Draia.
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Construction Specifications

1. All trees, brush, stumps, obstructions, ssd other objectionsble matsrial shell be
taEmoved and dispesed of 56 aa wet & iaterfars vith the
diversien.

2. The diversios shall be sxcavated or shaped to lime, grade, snd cross section as requited
to meet the criteria specified hareis, sod be free of irrasgularities which will
inpeda normal flew.

1. Tilla shall ba coampactad as neaeded to prevent uneausl ssttlement that would canse
damage iz cthe complated diversies.

4. Al}l asrth removed and 2ot needed in constrwctiom shall bea spreasd or disposed of eo that
it viil a9t isteviers vith the {umciloniang of the divarsiss.

$. Sctabilizatien shall be dooe according to the appropriate Standard and Specifications for
Vegetative Practices.

A. Faor design velecities of less thaa 3.5 ft. per sec., seeding and sulching may be
used for the establishment of the vegetstion. It is recommended that, wvhem cenditionw
sarmit. tampersry diveraieas or othar aeans be used td prevent vater frem encering
the diversien during the establishaent of the vegetation.

3. Por design velecities of more than 1.5 fc. per sec., the diversion shall be scabilized
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melchiag including temporary diversion of water until the vesstation is establisihnd.
See the Standazd and Speciftcations for Protective Macerisls.
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Check Dams (6)

Durnnea: Chaclk dame
A ulyvv‘-- N S 1]

reducing erosion o
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Conditions Where Practice Applies: This practice is limited to use in small open
channeis which drain 10 acres or less. Check dams should not be used in a live
stream.

Effectiveness: Check dams only perform their function of reducing velocities of
concentrated flows and energy if they have been sized and constructed correctly and
are maintained properly.

Advantages: Check dams reduce the need for more stringent erosion control

o
GValisadgs. 2026 LGS

in the swale due to the decreased velocity and energy of runoff

Disadvantages: Inspections must be done frequently on check dams, usually after each
starm.

Costs: The costs for the construction of check dams varies with material used. Rock
and covered straw bales, two of the most common ways of construction, cost about
$100 and $50 respectively per dam. Log check dams are usually slightly less expensive
than those of rock. All costs vary depending on the flow of water to be checked.

Geographical Considerations: Check dams may be constructed in all areas where
freezing of the ponded water will not occur.



1980 1.67

Sodded Waterways

1. Care should be taken to prepare the soil adequately in accordance
with this specification. The sod type shall consist of plant materials
able to withstand the designed velocity. (See STORMWATER CONVEYANCE
CHANNELS, Std. & Spec. 1.35).

2. Sod strips in waterways shall be laid perpendicular to the direction
of flow. Care should be taken to butt ends of strips tightly.

3. After rolling or tamping, sod shall be pegged or stapled to resist
washout during the establishment period. Chicken wire, jute or other
netting may be pegged over the sod for extra protection in critical
areas.

4, A1l other specifications for this practice shall be adhered to when
sodding a waterway.

SOODED WATERWAYS

Lay sod across the
direction of flow.

Use pegs ar staples to fasten sod 6"-10"

firmly - at the ends of strips and

in the center, or every 3-4 feet if

the strips are long. When ready to o e ey

mow, drive pegs or staples flush ) Peg or /!
with the ground. ; Staple i
-t . - In critical areas,
g : - - secure sod with

_-;'</(\k¢ —— T chicken wire or
" - netting. Use staples.

Ll ol 2 OMQ-.,_ .
P ST P SR T
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Source: Va SWCC : Plate 1.67b




1980 1.38

Logs and/or brush should be placed on the downstream side of the dam
to prevent scour during high flows.

Sediment Removal

While this practice is not intended to be used primarily for sediment
trapping, some sediment will accumulate behind the check dams. Sediment
should be removed fram behind the check dams when it has accumulated

to one half of the original height of the dam.

L = The distance such that points
A and B are of equal elevation

SPACING BETWEEN CHECK DAMS

Source: Va SWCC Plate 1.38¢c

Removal

Check dams must be removed when their useful life has been completed.
In temporary ditches and swales, check dams should be removed and the
ditch filled in when it is no longer needed. In permanent structures,
check dams should be removed when a permanent 1ining can be installed.
In the case of grass-lined ditches, check dams should be removed when
the grass has matured sufficiently to protect the ditch or swale. The
area beneath the check dams should be seeded and mulciied immediately
2fter they are removed.

Maintenance
Check dams should Be checked for sediment accumulation after each signifi-

cant rainfall. Sediment should be removed when it reaches one half of
the original height or before.

Regular inspections should be made to insure that the center of the dam

is lower than the edges. Erosion caused by high flows around the edges
of the dam should be corrected immediately.

[1I-154
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LOG CHECK DAM
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Source: Va SWCC Plate 1.38a

ROCK CHECK DAM
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Source: Va SWCC Plate 1.38b
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1.40
2. The grade oflthe level spreader shall be 0%.
—— Undisturbed Soil
U
ﬂ
-@ gj -
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2:1 or Flatter ~$ Y]
v MAN f=n n:'
Section A-A
A
0% Channel Grad
—¥
Maximum Grade of 1% for a g Min
Transition of 15' Minimum
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Diversion or Dike _,///{ L

LEVEL SPREADER
Source: Va SWCC Plate 1.40a

Qutlet

The release of the stormwater willsbe over the level 1ip onto an undis-

turbed stabilized area. The level lip should be of uniform height and
zero grade over the length of the spreader.

Cons*ruction Specifications

1. Level spreaders must be constructed on undisturbed soil (not fill
material).

2. The entrance to the spreader must be shaped in such a manner as to
insure that runoff enters directly onto the 0% channel.

ITI-163



Level Spreader (6)

Definition: An outlet for dikes and diversions consisting of an excavated depression
constructed at zero grade across a slope.

Purpose: Level spreaders convert concentrated runoff to sueet flow and release it onto
areas stabilized by existing vegetation.

Counditions Where Practice Applies: Level spreaders are placed at the end of dikes
that carry sediment free storm runoff away from graded areas and outlet onto
undisturbed areas.

Effectiveness: A level spreader must be maintained and kept level to work properly.

Advantages: A level spreader eliminates the need for a structural waterway below its
outfall because it releases water in the form of sheet flow. This water then percolates
into the ground rather than running off the site as concentrated flow and eroding soil.

Disadvantages: Heavy volumes of water leaving the level spreader may cause
concentrated flow and runoff. Maintenance and inspection of the level spreader must
be performed often.

Costs: The estimated cost for construction of a level spreader is about $4.00 per
square yard. This is for a small amount of earthwork. Level spreaders construed of
concrete cost about $65 per square yard.

Geographical Considerations: All geographic regions across the county may utilize level
spreaders as long as the topography of the site allows a zero percent grade for the
outfall.

KE#90531.02 DRAFT IV - 19



8. Subsurface Drain

¢ Definition: A conduit, such as tile, pipe or tubing, installed beneath the ground
surface which intercepts, collects, and/or conveys drainage water.

¢ Purpose: To transport water from an area where it is unwanted to an area where it

can b~ managed effectively.

+ Conditions Where Practice Applies: Subsurface drains arc used in areas having a high
water table or where subsurface drainage is required. The soil shall have enough
depth and permeability to permit installation of an effective system. This standard does
not apply to storm drainage systems or foundation drains.

¢ Effectiveness: Subsurface drains are not directly a sediment control device, but do act
to help reduce surface water flows which then reduces erosion potential

¢+ Advantages: Subsurface drains serve to reduce the risk of slump and slope failure by
reducing subsurface water pressure.

¢ Disadvantages: Subsurface drains require soil disturbances to install and correct soil
conditions to work properly which may require a complete soil analysis which could
increase costs.

¢ Costs: The most common type of subsurface drain in use today is PVC perforated
pipe which costs about $2.25 per linear foot to instail

¢ Geographical Considerations: Typically subsurface drainage is installed in areas of high
ground water and needs to be installed below the frost line in colder climates.

LY A, e e A TN & PO ™y -~



Pipe Slope Drain

Definition: A temporary structure placed from the top of a slope to the bottom of
a slope.

Purpose: The purpose of the structure is to convey surface runoff down slopes without
causing erosion.

Conditions Where Practice Applies: Pipe slope drains are used where concentrated
flow of surface runoff must be conveyed down a slope in order to prevent erosion.
The maximum allowable drainage area should be 5 acres.

Effectiveness: Pipe slope drains are highly effective in eliminating siope erosion
becausc water is not allowed to flow directly on the slope.

Advantages: Pipe slope drains allow no chance of erosion down a slope because all
flow is confined to an enclosed pipe. When flexible pipe is used, slope drains are easy
to install and require little maintenance.

Disadvantages: During large storms, pipe slope drains may became clogged or
overcharged, forcing water around the pipe and causing extreme slope erosion. Also,
dissipation of high flow velocities at the pipe outlet must be constructed to avoid
downstream erosion.

Costs: Pipe slope drain costs are generally based upon the pipe type and size,
(generally, flexible PVC at $5.00 per linear foot). Also adding to this cost are any
expenses associated with inlet and outlet structures.

Geographical Considerations: Pipe slope drains can be utilized throughout the United
States as site conditions dictate. Climate should have little if any affect on this erosion
control practice.



PIPE SLOPE DRAIN (RIGID)

_—tenn Dius

Riprap Aoun\\

Side Slopes 2.l

Corrugated Metel
Pide —.

Diometer {D)

Riprop sheil conaist of 6" diemerer si1one
placed es shown and ehgil be & mnimum

& min, of 127 in ma:u;
Al
L,' ,“M'! PROFILE
% sope

Note: Size designation is: PSD-Pips Diem.
{ex., PSD =121 Pipe Siope Droin with 12" diomater pipe)

CONSTRICY ION SPECIF ICATIONS

1. THE PIPE SLOPE DRAIN SHALL HAVE A SLOPE OF 3% OR STEEPER.

2. ToP OF THE EARTH DIKE OVER THE INLET PIPE AMD ALL DIXES CARRYING WATER TO THE PIPE
SHALL BE AT LEAST ONE FOOT HIGHER THAN THE TOP OF THE PIPE.

3. Ao 0.3 FOOT TO DIKE HEIGHT FOR SETTLEMENT.
§, SOIL AROUND AND UNDER THE SLOPE PIPE SHALL BE HAND TAMPED IN U INCH LIFTS.

5. THE PIPE SMALL BE CORRUGATED METAL PIPE WITH WATERTIGHT 12 INCH CONNECTING BANDS
OR FLANGE CONNECTIONS.,

6. gg-&?mswxms IN A LAYER AT LEAST 8 INCHES THICKNESS AND PRESSED INTO
SolL,

7. PERIGDIC INSPECTION AND REQUIRED MAINTENANCE MUST BE PROVIDED AFTER EACH RAIN EVENT,
Maximum Drainoge Arso: S Acres

U.S. DEPARTMENT OF AGRICULTURE STANDARD
SOIL CONSERVATION BERVICE GRADE STABILIZATION STRUCTURE ORAWING

COLLEGE PARK, MARYLAND
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USDA-5CS=-Md July 1975

Watertight

? ™l
g::gcc:im —_—? » -. ! ﬂﬂm#s" min,

Flexible = A
pipe Riprav snall consist of 6~
! PROFILE diameter stone vlaced as
. 4’ man l shown. Depth of apron shall
¢ less than 1% slope oqual the pipe diameter and
riprap shall be a mirpmus
of 12" in thickness.
Construction Spacifications RIPRAP APRON PLAN

1. The inlet pipe shall have a slope of 3I or steepar.

2. The top of the esarth dike over the inlet pipe and those dikes carrying vater to the
pipe shall be at lesst 1’ higher at all points than the top of the inlet pipe.

3. The {nlet pipe shall be corrugated metal pipe with watertight connecting bands.

4. The flexible tubing shall da the same dimmeter as the inlet pipe and shall be comstructed
of & durarle msaterias vith hold~dowvn grommets spaced 10' on centars.

5. The flexible tubing shall be securely fastened to the corrugsted mecal pips vith metal
strapping or watertight connecting collars.

6. The flexible tubing shall be securely anchored to the slope by scaking st the growmets
provided.

7. A tiprap apren shall be provided at the outlet. This shall consiet of &' dismeter
stone placed as shown on Standard Drawing GS$S~3.

8. The eoil around and under the inlet pipe and entrance section shall be hand tamped in
4" lifes to the top of the earch dike.

9. Pollow-up fnspection and any needed naintenancs shall be performed sfter each stom.

PIPE SLOPE NRAIN (FLEXIBLE)*
Discharye into 4 (not to scale)
stadbilized vatercourse,
sediment trapping device,
or onto a stabilized area.

NOTE: Size desigmation is:
PSD~Pipe Diam. (ex., PSD~l§=
Pipe Slope Drain with 18"
diameter pipe)

Langth a&s necessary

o B AP .:""‘ Y
to thru dike
7o — Standard flared
22 172° pipe : | Entrance Section

elbow

T NoD+ 12

cutoff wall

Scandard Symbal (GS5-3i
Drainsge aras must not exceed 5 acres.

PSp- .

V. 5. DEPARTMENT QF ASRICULTURE Stangarc
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10. Temporary Storm Drain Diversion

¢ Definition: The re-direction of a storm drain line or outfall channel so that it may
temporarily discharge into a sediment trapping device.

¢ Purpose: To prevent sediment laden water from entering a watercourse, public or
private property through a storm drain system, or to temporarily provide underground
conveyance uc sediment laden water to a sediment trapping device.

¢ Conditions Where Practice Applies: A temporary storm drain diversion should only
be used when the off-site drainage area is less than 50 percent of the on-site drainage
area to that system. A special exception may be given, at the discretion of the local
plan approval agency, where site conditions make this procedure impossible.

¢ Effectiveness: A stormdrain diversion does not directly control erosion, rather it
transports sediment laden water into a control device such as a sediment trap or basin.

¢  Advantages: Temporary stormdrain diversions transport water without chance of erosion
and do not limit on site movement of equipment. Once constructed, storm drain
diversions require little maintenance.

¢ Disadvantages: To build and remove temporary stormdrain diversions, land area must
be disturbed thus causing the potential for erosion. Also, often times storm drain
diversion can be expensive and difficult to construct.

¢ Costs: The costs associated with temporary storm drain diversions varies greatly due
to different pipe configurations, materials, and construction techniques. Specific costs
can be obtained once those variables have been identified.

¢  Geographical Considerations: Temporary storm drain diversions can be utilized in
situations where construction projects will impact existing storm drain systems.



11.

Storm Drain Inlet Protection

Definition: A sediment filter or an excavated impounding area around a storm drain
drop inlet or curb inlet.

Purpose: To prevent sediment from entering storm drainage systems prior to

permanent stabilization of the disturbed area.

Conditions Where Practice Applies: Where storm drain inlets are to be made
operational before permanent stabilization of the disturbed drainage area.

Effectiveness: Storm drain inlet protection is only as cffective as the filter used around
the inlet such a silt fence with a 98% efficiency. (4) Effectiveness decrease rapidly
if the inlet protection is not properly maintained.

Advantages: Storm drain inlet protection will reduce the amount of sediment leaving
a construction site. Inlet protection is inexpensive and easy to construct.

Disadvantages: Properly maintaining inlet protection is difficult and often inlets become
clogged causing erosion elsewhere.

Costs: The cost of storm drain inlet protection varies depeadent upon the size and
type of inlet to be protected but generally is about $300 per inlet.

Geographical Considerations: Inlet protection can be used whenever inlets are
encountered on site.



Figure 4.34
Inlet Protection Detall

SWALE INLET PROTECTION DETAIL
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12. Rock Outlet Protection

¢ Definition: A section of rock protection placed at the outlet end of culverts, conduits
or channels.

¢ Purpose: The purpose of the rock ontlet protection is to reduce the depth, velocity,
and energy of water, such that the flow will not erode the receiving downstream reach.

¢ Conditions Where Practice Applies: This practice applies where discharge velocities
and energies at the outlets of culverts, conduits or channels are sufficient to erode the
next downstream reach.

+  Effectiveness: Rock outlet protection is only effective if the rock is sized and placed
properly. When this is accomplished, rock outlets do much to limit erosion at pipe
outlets.

¢  Advantages: Rock outlet protection is usually less expensive and easier to install than
piping. It also serves to trap sediment and reduce flow velocities.

¢ Disadvantages: Rock outlet protection needs continual maintenance because large
storms often wash away the stone and leave the area susceptible to erosion.

¢ Costs: Riprap is the most common form of rock outlet protection and generally can
be installed for about $45 per square yard.

¢+  Geographical Considerations: Riprap outlet protection can effectively control erosion
at constructions sites throughout the United States. Only the availability, and therefore
the price, will limit the use of this sediment control practice.

KE#90531.02 DRAFT v - 24
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d Notes
Section A-A Agron 1ining may be
riprap, grouted riprap,
Pipe OQutlet To Flat Area
With No Defined Channe) or cancrete.
La is the length of
the riprap apron as
calcuylated using
Plates 1.36d and
1.36e.
VCTTIY maximum stone diameter
. but not less than 6
- inches.
Plan
Section A-A ¥
Pipe Qutlet To Well-Defined Channel
PIPE OUTLET CONDITIONS
Source: Va SWCC Plate 1.36a
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13. Sediment Trap

¢ Definition: A temporary sediment control device formed by an excavation and/or
embankment to intercept sediment laden runoff and retain sediment. '

¢ Purpose: The purpose of a sediment trap is to intercept sediment lc ‘en runoff and
trap the sediment in order to protect drainageways, properties, and rights-of-way below
the sediment trap from sedimentation.

¢ Conditions Where Practice Applies: A sediment trap is usually installed in a
drainageway, at a storm drain inlet, or other points of discharge from a disturbed area.
Sediment traps should not be used to artificially break up a natural drainage area into
smaller sections where a larger device (sediment basin) would be better suited. The
following are types of sediment traps:

+  Pipe Outlet Sediment Trap: Consists of a trap formed by an embankment -or
excavation. The outlet for the trap is through a perforated riser and a pipe
through the embankment.

+  Grass Outlet Sediment Trap: Consists of a trap formed by excavating the earth
to create a holding area. The trap has a discharge point over natural existing

grass.

'« Storm Inlet Sediment Trap: Consists of a basin formed by excavation on natural
ground that discharges through an opening in a storm drain inlet structure. This
opening can either be the inlet opening or a temporary opening made by omitting
bricks or blocks in the inlet.

+  Swale Sediment Trap: Consists of a trap formed by over excavating a swai.
a drainage ditch. The outlet of the swale sediment trap is controlled by the invert
of the downstream swale.

« Stone Outlet Sediment Trap: Consists of a trap formed by an embankment
excavation. The outlet of this trap is over a stone section placed on level ground.

+ Riprap Outlet Sediment Trap: Consists of a trap formed by an excavation and
cmbankment. The outlet for this trap shall be through a partially excavated
channel lined with riprap.

¢  Effectiveness: Effectiveness of sediment traps directly relate to the size of the trap.
The current accepted standard sediment trap size is 1800 cubic feet per one acre of
drainage arca. Sediment traps based upon this criteria are approximately 46% effective
in removing sediments from construction site runoff. (8)

¢  Advantages: Sediment traps are fairly easy to construct and can effectively handle

runoff from up to 5 acres. Concentrated flows can be directed into and dissipated in
a sediment traps.

KE#90531.02 DRAFT IV - 25



Disadvantages: Sediment traps efficiency is less than S0% and they require extensive
maintenance for removal of sediment. Traps can often occupy large areas that then
must be avoided during construction.

Costs: Many variables determine the cost of a sediment trap. Excavation, riprap, pipes
structures, stone, stabilization, fencing, etc. all play a part in determining a sediment
trap's final cost. Usually, traps can be installed for $500 to $7,000.

Geographical Considerations:  Sediment traps can be constructed on most any
construction site with soils suitable for excavation and embankment.
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GRASS OQUTLET SEDIMENT TRAP ST-il
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SECTION A-A

Crest Width (Ft) 342Drowngge Area( Acres)

EXCAVATED GRASS OUTLET SEDIMENT TRAP

CONSTRUCTION SPECIFICATION FOR ST-II

P
.

Volume of sediment storage shall be 1800 cubic feet per acre of
contributory drainage area.

2. Minimum crest width shall be 4 X Drainage Area.

3. Sediment shall be removed and trap restored to its original dimensions
when the sediment has accumulated to ) the design depth of the trap.

Removed sediment shall be deposited in a suitable area and in such a
manner that it will not erode.

4. The structurc shall be insoected after each rain and repairs made as
neeaed.

S. Construction operations shall be carried out in such a manner that
erosion and water pollution shall be minimized.

The sediment trap shall be removed and area stabilized when the
remaining drainage area has been properly stabilized.

7. All cur slopes shall be 1:1 or flatter.

Maximum Drainage Area: 5 Acres

U.S. DEPARTMENT OF AGRICULTURE

GRASS OUTLET STANDARD DRAWING
SOIL CONSERVATION SERVICE

SEDIMENT TRAP ST-IT
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STORM INLET SEDIMENT TRAP ST-ill
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CROSS SECTION

CONSTRUCTION SPECIFICATION FOR ST-III

-

Sediment shall be removed and the trap restored to {ts original dimenszons
vhen the sediment has accumulated to b reme émsign depth of the trap.

Removed sedimeme shall be deposited in a suitable area and in such a
manner that it will not erode.

t2
.

The volume of sediment storage shall be 1800 cubic feet per acre of
contributory drainage.

3. The structure shall be inspected after each rain and repairs made as
needed.

. Cpnstruction operactions shall be carried out in such a manner that
erosiow and water pollution shall be minimized.

5. The sediment trap shall be removed amd the ares stabilized when the
constructed drainage area has been properly stabilized.

6. All cut slopes shall be 1:1 or flaccer.

Moximum Drainoge Areo' 3 Acres

U.S. DEFSRTMENT OF AGRICULTURE STORM INLET S TANOARD OREWIG
SOIL CONSERVATION SERVICE ap 2
COLLEGE PARK MARYLAND SEDIMENT TR oI
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SECTION A-A ™
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Lm_] \S-ou Seaiment Trap -[_5.“'0. on required storage.
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CONSTRUCTION SPECIFICATION FOR ST-IV

The swale sediment trap shall be constructed in accordance with the
dimensions provided on the design drawings or sized to provide the
minimum storage necessary 13800 cubic feet of storage for each acre

Sediment shall be removed and trap restored to its original dimensions
vhen the sediment has accumulated to ¥ the design depth of the trap.
Removed sediment shall be deposited in a suitable area and in such a

The structure shall be inspected after each rain and repairs made as

Construction operations shall be carried out in such a manner that

The sediment tgap shall be removed and area stadiliz:d when the
contributory drainage area has been properly stabilized.

1.
of drainage area.
2.
manner that it will not erode.
3.
needed.
4.
erosion and water pollution shall be minimized.
S.
6.

The swale sediment trap will be properly backfilled and the swale or
ditch reconstructed.

Maximum Drginage Area: 2 Acres

U.S.DEPARTMENT OF AGRICULTURE SWALE SEDIMENT | STANDARD DRAWING

SOIL CONSERVATION SERVICE
COLLEGE PARK, MARYLAND

TRAP

ST-1v
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STONE OUTLET SEDIMENT TRAP Y

%

1’ Mjn.

LsdaD.A
. 1* Min: ' i
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PROFILE

» H neree
<€ i 4 4 b>
2 l l 2 Undtrand Ares

Exoven For Rogered Srop
CROSS SECTION A-A

OPTION: 4 ocos foot laysr of 2% stowe may be placed oo the upstream side of the riprap in
place of the emdedded filcter cloch.

CONSTRUCTION SPECIFICATIONS FOR S$T-V

1. Area undar embsoiment shall be cleared, grubbed and stripped of any vegetation emd root
mat. The pool ares shall be clesred.

2. The fill material for the embesikment shall be free of roots and other woody vegetation as
well a9 over-sised stonas, rocks, organic material or other objectionsble materisl. The
embankment shall be compacted by traversing vith equipment while it is being constructed.

3. All cut snd fill elopas shall be 2:) or flatter.

4. The stome used in the outlet shall be small riprap 4"-8" slong with & 1’ thickness of 2"
aggregate placed oo the up~,rade side oo tha small riprap SR embedded filter cloth in the
riprap.

$. Saediment shall be reamoved and trap reetored to its origisal dimensions vheo the sediment
has accumslaced to & the dasign depth of the crap.

&. The structure shall ba isspected aftar each rain and repairs msade g¢ uveeded.

7. Coostruction operations ehall be carried out i suck a manaer thas erosion and water
pollutios is minimised.

8. The structure shall be removed and the ares stabilised wvhen the drainage area has besn
propaerly stadilised.

Moaximum Droinoge Areo: 5 Acres

U.S DEPARTMENT OF AGRICULTURE STANDARD DRAWING
SOIL CONSERWATION SERVICE STONE OUTLET SEDIMENT TRAP
COLLEGE PARX,MARYLAND ST-¥
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RIPRAP OUTLET SEDIMENT TRAP ST-VI
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PERSPECTIVE VIEW
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14. Temporary Sediment Basin

¢ Definition: A temporary basin with a controlled stormwater release structure, formed
by conmstructing an embankment of compacted soil across a drainageway.

¢ Purpose: The purpose of the basin is to detain seuiment-laden runoff from disturbed
areas long enough for the majority of the sediment to settle out.

¢ Conditions Where Practice Applies: A temporary sediment basin can be used below
disturbed areas greater than 5 acres, where sufficient space and appropriate topography
allow for the construction of a temporary impoundment.

¢ Effectiveness: As with sediment traps, basins sized at 1800 CF/acre of drainage area
are roughly 46% ecfficient in removing sediment from construction site runoff. (8)

¢ Advantages: Sediment basins can handle runoff from large, up to 100 acre, drainage
areas and handle concentrates flows of sediment laden water. Basins help to control
overall stormwater runoff for small storms thus protecting streams and rivers off site.

¢ Disadvantages: Again, like traps, sediment basin efficiencies are only about 46%.
Sediment basins are large, requiring a good deal of site area and are expensive to
construct.

¢ Costs: Sediment basins vary greatly in price based upon their size, and most basins
are constructed for $5.000 to $50,000.

¢  Geographical Considerations: Temporary sediment basins can be constructed on any
construction site as space, topography and soil conditions permit.

KE#90531.02 DRAFT v - 27
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15. Sump Pit

¢ Definition: A temporary pit which is constructed to trap and filter water for pumping
to a suitable discharge area.

¢  Purpose: To remove excessive water from excavations.

¢ Conditions Where Practice Applies: Sump pits are constructed when water collects
during the excavation phase of construction. This practice is particularly useful in
urban areas during excavation for building foundations.

¢ Effectiveness: Generally, sump pits are not as effective as sediment traps or basins
but do serve to remove some sediment from construction site runoff.

¢  Advantages: Sump pits can be located anywhere on site since they need no outfall.
Sump pits are the only means of sediment trapping for excavation in highly urban
areas.

¢ Disadvantages: Sump pits construction can become costly and require the control use
of some type of pump to outlet water from the pit. Also without proper maintenance,
sump pits can easily become clogged and ineffective.

¢ Costs: Costs for sump pit construction are similar to sediment trap costs ranging from
$500 to $7,000. Added to this cost is the operational expenses of pumping water out
of the sump pit.

¢  Geographical Considerations: Sump pits can be located in any region of the United

States but due to the pumping requirements, use during freezing weather is rather
limited.

KE#90531.02 DRAFT v .28



Maryland SCS/WRA
|

| SUmP o7

April 1983

rr Clean Mates Oischarge

ide Slope
Optional

12° « 24" Diametes
Correqated or PVC Pipe

Perforated
2° Mgregate
12* o
L4 YR
! CONSTRUCTION SPECIFICATIONS )
t

1. Pit dimensions are optional.

2. The standpipe ahould be cimstructed by perforating s 12° - 24°
diamecer correqated ot FPVC pipe.

3. A base of 2° aqgreqates should be placed in the pit to & depth
of 12°. After inscalling the standpips. the Pit surrounding
the standpipe ahould then De backfilled with 1° agqreqate.

4. The standpipe should extend }2° - 10° above the lip of the pit.

$. 1If discharge vill be pusped directly to a BtOrm drajnage system,
the standpips sbould be wrapped wath filtercloth before installation.
1f desized, 4° - 4" hardwate cloth may be placed around the stand-
Pife, Priot to attaching the filtercloth. This will incresse
the tate Of wvater seephge intd the Pipe.

U.S. OEPARTMENT OF AGRICULTUREZ STANDARD ODRANING
SOIL CONSERVATION SERVICT SUMP  PIT
COLLIGE PARK, MARYLAND -1
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16. Flotation Silt Fence (7)

¢ Definition: A fabric strip floating in a body of water, floating on top and anchored
at the bottom.

¢ Purpose: To drop sediment when filling or excavating in or adjacent to a water body.

¢ Conditions Where Practice Applies: Can be used in water bodies adjacent to areas
where sediment is deposited in the water.

¢ Effectiveness: The effectiveness of a flotation silt fence in the settling out of soil
particles in the water has the potential to be equal to that of the filter fabric that is
used in its construction; however, the flotation fences are very difficult to maintain and
thus effectiveness is reduced considerably.

¢ Advantages: Flotation silt fences hasten the settling out of soil particles in water
bodies. Water is filtered and particles eliminated that might not otherwise have time
to settle out in a sediment basin when the fence is not installed. The floating boom
also stops floating objects such as trash, tree limbs or other construction debris.

¢ Disadvantages: Proper installation of the flotation silt fence is very difficult to achieve.
Once installed, the fedce must be inspected frequently to check the fabric for rips and
holes and to assure dirty water is not bypassing the filter fence.

¢ Costs: Costs for a flotation silt fence vary directly with the size of the body of water
to be filtered, with filter fabric costing about $5.00 per square yard. An anchoring
device and floating boom usually increase the cost greatly.

¢ Geographical Considerations: A flotation silt fence may be constructed in all areas
where freezing of the body of water is not likely to occur.

KE#90531.02 DRAFT vV - 29
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17. Chemical Treatment (7)

¢ Definition: Application of a non-toxic chemical settling agent, such as methylene
chloride, into a sediment trap or at the top end of a slope rundown.

¢ Purpose: Through the process of flocculation, smaller soil particles which are held in
suspension are settled out.

¢ Conditions Where Practice Applies: Chemical settling agents are only effective in the
tranquil water of a sediment trap. Introduction of the chemical agent is typically at
the inlet to a sediment pond or at the top of the slope rundown.

¢  Effectiveness: Chemical settling agents have an extremely high efficiencies for reducing
particles held in suspension if they are added in the correct manner and quantities with
sufficient settling time. This is very difficult to achieve in the field and thus efficiency
is greatly reduced.

¢ Advantages: This process eliminates soil particles held in solution which wouldn’t

otherwise settle out over time. Turbidity of the water is decreased, which has a
beneficial impact on stream life and aesthetics.

¢ Disadvantages: The introduction of these chemicals into the environment, although
considered non-toxic, is not acceptable in many jurisdictions.
Costs: Thelthmgasoniadededitivnrstiag inunmffacaspiatrie greatiynpegon by region.
¢  Geographical Considerations: Chemical settling agents might be used wherever they

are deemed necessary to limit stream or river turbidity. However, most jurisdictions
have regulations which would restrict the use of these agents.
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18. Stabilized Construction Entrance

¢ Definition: A stabilized pad of aggregate underiain with filter cloth located at any
point where traffic will be entering or leaving a construction site to or from a public
right-of-way, street, alley, sidewalk or parking area

¢ Purpose: The purpose of a ..abilized construction entrance is to reduce or eliminate
the tracking of sediment onto public rights-of-way or streets.

¢ Conditions Where Practice Applies: A stabilized construction entrance should be used
at all points of construction ingress and egress.

¢ Effectiveness: Stabilized construction entrances are not very effective in removing
sediment from equipment leaving a construction site. Efficiency is greatly increased,
though when a washing rack is included as part of a stabilized construction entrance.

¢ Advantages: Does remove some sediment from equipment and serves to channel
construction traffic in and out of the site.

¢ Disadvantages: Stabilized construction entrances are rather expensive to construct and
when a wash rack is included, a sediment trap of some kind must also be provided.

¢ Costs: Stabilized construction entrances cost range from $1,500 to $5,000 to install but
costs increase by roughly $2,000 if a wash rack is included.

¢  Geographical Considerations: Stabilized construction entrances can be constructed
anywhere in the country.

KE#90531.02 DRAFT V.3



STABILIZED CONSTRUCTION ENTRANCE
not to scale
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CONSTRUCTION SPECIFICATIONS

§tone Size - Use 2" stone, or reclaimed-or recycled concrete equivalent.
Length = As required, but not less than 50 feet (except on a single resi-
dence lot whete & 30 foot minimum length would apply).

Thickness = NOt less than six (6§) inches.

Width - Ten (10) foot minimum, but not less than the full width at

points where ingress Or egress occurs.

Filter Cloth = Will be placed over the entirs area prior to placing of stone.
Pilter will not be required on » single fami'y residence lot.

Surface Water = All surface wvater flowing or diverted toward construction
entzances shall be piped across the entrance. 1If piping is impractical,

a mountabdble bera with S:1 slopes will be permitted.

Maintenance = The entrance shall be maintained in a condition which will
prevent tracking or flowing of sediment onto pudblic rights-~ofe-way. Thia aay
requite periocdic top dressing with additional stone as conditions demand
and repair and/or cleanout of any measures used to trap sediment. All
sediment spilled, dropped, vashed or tracked onto public rights-of- wvay must
be removed immediately.

Washing - Wneels shall be cleaned to remove sediment prior to entrance onto
public rights-of-wvay. When washing is requized, it shall De done on an area
stabilized with stone and which drains into an approved sediment trapping
devica,

Periocdic inspection and needed maintenance shall be provided after each rain.

U. S. DEPARTMENT OF AGRICULTURE | STABILIZED CONSTRUCTION Standard

SOIL CONSERVATION SERYICE EXTRANCE Draw!
u“.r hrk. “c -
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19.

Temporary Access Waterway Crossing

Definition: A temporary access waterway crossing is a structure placed across a
waterway to provide access for construction purposes for a period of less than one
year. Temporary access crossings are not intended to be utilized to maintain traffic
for the general public.

Purpose: The purpose of the temporary access waterway crossing is to provide safe,
pollution free access across a waterway for construction equipment by establishing
minimum standards and specifications for the design, construction, maintenance, and
removal of the structure. Temporary access waterway crossings are necessary to
prevent construction equipment from damaging the waterway, blocking fish migration,
and tracking sediment and other pollutants into the waterway.

Conditions Where Practice Applies: The following standard and specifications for
temporary access waterway crossings are applicable in non-tidal waterways.

Effectiveness:

+  Temporary Access Bridge: A temporary access bridge is by far the most effective
waterway crossing because minimal if any disturbance occur in the waterway thus
very little erosion can occur.

* Temporary Access Culvert: A temporary access culvert is effective in controlling
erosion but will cause erosion during installation and removal.

*  Temporary Access Ford: A temporary access ford offers very little sediment and
erosion control and is really not very effective in limiting erosion in the stream
channel.

Advantages:

+ Temporary Access Bridge: A temporary bridge is highly desirable because it
offeres a non erosive means of stream crossing and requires little if any earth
work and maintenancé.

*  Temporary Access Culvert: A temporary culvert can be easily constructed and
allows for heavy equipment loads.

* Temporary Access Ford: A temporary ford is the least expensive waterway
crossing and allows for maximum load limits. It also offers very low maintenance.

Disadvantages:

+ Temporary Access Bridge: A temporary bridge can be quite expensive and time
consuming to build and may not be able to handle large loads.



«  Temporary Access Culvert: Temporary culverts need maintenance often and can
cause erosion if the culvert becomes clogged.

« Temporary Access Ford: A temporary ford offers little if any erosion control and
can often make erosion worse.

NOTE: Special care must be taken for all these practices when crossing an
environmentally sensitive waterway such as a trout stream.

Costs:

e  Temporary Access Bridge: Bridge cost can vary greatly depending a size and type
of material used.

« Temporary Access Culvert: A temporary crossing usually ranges in price for $500
to $1,500.

« Temporary Access Ford: A temporary ford crossing costs are minimal, usually less
than $500.

Geographical Considerations: The most important thing to consider when choosing a
temporary stream crossing is the impact of the crossing on the stream itself. Obviously
a high quality trout stream requires much more concern than a severely polluted city
waterway. The individual stream quality and flow characteristics (i.e., flooding) dictate
the choice of temporary stream crossing.
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20. Wind Breaks (4)

¢ Definition: A temporary structure to slow winds.

¢ Purpose: Wind breaks are used to lessen the surface and air movement of soil from
exposed .urfaces and to reduce the presence of airborne substances by reducing the

velocity and energy of the winds and allowing soil particlcs to settle out.

¢ Conditions Where Practice Applies: Large flat surface areas susceptible to erosion by
winds are suitable for wind breaks.

¢  Effectiveness: Wind breaks are not very effective in slowing winds across large flat
open sites but are effective in making airborne soil particles settle out once the winds
have reached a break.

¢ Advantages: Wind breaks are an alternative to chemicals for dust control.

¢ Disadvantages: Wind breaks are not as effective as chemicals or mulching and seeding
for dust control.

¢ Costs: The costs for wind breaks are those incurred in the establishment of fence, at
about $2.50 per linear foot for temporary control. Permanent controls in the form of
tree rows may be installed for about $200 per tree.

¢  Geographical Considerations:

KE#90531.02 DRAFT IV - 34



IV INVENTORY OF SEDIMENT CONTROL TECHNOLOGIES (CON'T)
(Continued)

C. Special Practices

During the last five to ten years there has been rapid advancement in the production and
marketing of new sediment and crosion control technologies. The emphasis of these new
technologies has been on enhancing the effectiveness of vegetative practices through the use of
new materials designed to hold soil in place, allowing vegetation to become established. Many
of the newer products have been developed by major chemical corporations such as Exxon,
Dupont, and Amoco. It should be noted that there are an immeasurable number of different
products manufactured by different companies being used over the country. It is beyond the
scope of this report to investigate all of these new products, but some general discussion is
included. On the whole, new sediment and erosion control technologies can be categorized into
three general areas:1) Chemical solution mulch and tack coatings, 2) Natural fiber erosion

control matting, and 3) Synthetic geotextile erosion control matting.
1. Chemical Solution Mulch and Tack Coatings

The first type of new technology, chemical mulch and tack coatings, are quite numerous
and diverse. Many different types of chemicals are used in different solutions to best fit
the desired use and site climate. Most chemical mulchs are water dispensable and are
sprayed onto a site area. They immediately act to bond surface soils and mulches in order
to reduce erosion due to wind or rain. A chemical based mulch and tack coat can
eliminate the need for separate mulch and mulch anchoring installations. As with any
chemical, care must be exercised in handling and applying these products. Many chemical
mulches can be poisonous to humans if breathed or touched during application. Also, often
times there are limits on when application can occur such as avoiding frozen soils or rainy
weather. Individual products must be investigated and selected based upon the site specific

application requirements. (3) Examples of these products include:



2. Natural Fiber Matting

A second type of new technology for contriiling erosion is natural fiber matting. Large
rolls of natural materials are applied to critical site areas such as steep slopes or channel
bottoms. The two most common types of natural fibers used are wood excelsior and jute.
Normally the fiber blankets must be anchored using metal or wooden pins and trenches.
Natural fiber matting greatly reduces erosion by holding soil in place while vegetation is
established. Often natural matting can be used in place of riprap with considerable cost
savings. Also, natural fiber matting is biodegradable and non-toxic. Therefore, after a few
years vegetation is fully established and all the matting material has degraded away with no

environmental damage. (9)
3. Synthetic Fiber Matting

A third new technology category is synthetic matting. This matting acts exactly like natural
matting but is made from chemical-based products such as fiberglass, vinyl, plastics, polyester,
etc. Synthetic matting generally has much more strength than natural matting and can be
accurately designed and specified to fit site specific drainage characteristics. (10) (11) One
item to note is that most synthetic matting products do not biodegrade easily and therefore

will remain on site indefinitely which may cause future eavironmental impacts.

There are many new sediment coutrol products on the market today and more under
development.  Their uses are still limited due to a lack of historical data on their
performance and governmental agencies reluctance to accept new technologies as standard.
As time progresses and more is known and understood about sedimentation and erosion use

of these new technologies should increase.



1980 1.75

Shallow
Stope
On shallow slopes, strips
of netting may be applied
across the s:ope.
IRl =5
h 1)} ]

Where there is a berm at the top of the slope,
bring the netting over the berm and anchor it
behind the berm.

Steep
Slope s
3 On steep slopes, apply
strips of netting parallel
to the direction of flow
= and anchor securely.

Bring netting down to a level area before
terminating the installation. Turn the
end under 6" and staple at 12" intervals.

Ditch Flow
Y . In ditches, apply netting
~ paralle] to the direction
: of flow. Use check slots
. every 15 feet. Do not

. join strips in the center
sLof the ditch.

ORIENTATION OF NETTING AND MATTING
Source: Adapted from Ludiow Products Brochure Plate 1.75b
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1980 1.75
INSTALLATION OF NETTING AND MATTING

Anchor Slot: Bury the up-channel end of the
net in a 6" deep trench. Tamp the soil
firmly. Staple at 12" intervals across the
net.

]
Overlap: Overlap edges of the - 3' .
strips at Jeast 4". Staple T . .
every 3 feet down the center L1370
of the strip. ot

L "] L

Joining Strips: Insert the new roll of net
in a trench, as with the Anchor Slot. Over-
lap the up-channel end of the previous rolil
18" and turn the end under 6". Staple the
end of the previous roll just below the
anchor slot and at the end at 12" intervals.

Check Slots: On erodible soils or steep
slopes, check slots should be made every

15 feet. Insert a fold of the net into a

6" trench and tamp firmly. Staple at

12" intervals across the net. Lay the net
smoothly on the suyrface of the soil - do not
stretch the net, and do not allow wrinkles.

Anchoring Ends At Structures:
PYace the end of the net in
a 6" slot on the up-channel
side of the structure.
Fi1l the trench and
tamp firmmly. Roll the
net up the channel.
Place staples at 12"
intervals along the
anchor end of the net.

Source: Adapted from Conwed Products Brochure Plate 1.75a
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V CONCLUSIONS

Erosion and sediment control as a means of reducing non-point source pollution is a concern
of jurisdictions across the country. However, enabling legislation, regulations and sta~dard
practices vary greatly among states and local jurisdictions. Of those jurisdictions with active
sediment and erosion control programs, this investigation found a consensus on the following

program elements:

A.  Vegetative practices should be used whenever possible. Vegetative practices cost less and
are easier to install and maintain. These practices also are highly efficient in controlling

sediment and erosion.

B. Clean water should be diverted away from construction areas - runoff from areas offsite or
onsite arcas not yet disturbed, should be diverted. This additional flow, if not diverted, can
add volume and size to structural practices, requiring more frequent maintenance and

limiting the effectiveness of vegetative practices.

C. Concentrated flows should be controlled by structural practices - vegetative practices are not
effective in controlling sediment in concentrated flows. Concentrated flows are characterized
by high velocities which can destroy vegetative measures. Concentrated flows must be

trapped so that water borne sediment can be settled out.

During the study it became apparent that additional research into sediment and erosion
control legislation and regulations is necessary, particularly with regard to the effect of local
jurisdiction regulations on sediment and erosion control practices in the field. For example
some jurisdictions limit the amount of area disturbed at one time and how long it may be
disturbed. This greatly reduces erosion from large construction sites that would have
previously been completely cleared and left unstabilized for long periods of time. Other
regulations specify land disturbance activities requiring control measures and activities that

are exempt.



With regard to vegetative practices the vast variety of methods and products greatly effect
the efficiency of the practice especially prior to seed germination. These technologies are

relatively new and many jurisdictions have not yet accepted their use.
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